Maintenance of genomic methylation patterns during preimplantation development requires the somatic form of DNA methyltransferase 1.
DNA methylation at cytosine residues in CpG dinucleotides is a component of epigenetic marks crucial to mammalian development. In preimplantation stage embryos, a large part of genomic DNA is extensively demethylated, whereas the methylation patterns are faithfully maintained in certain regions. To date, no enzymes responsible for the maintenance of DNA methylation during preimplantation development have been identified except for the oocyte form of DNA (cytosine-5)-methyltransferase 1 (Dnmt1o) at the 8-cell stage. Herein, we demonstrate that the somatic form of Dnmt1 (Dnmt1s) is present in association with chromatin in MII-stage oocytes as well as in the nucleus throughout preimplantation development. At the early one-cell stage, Dnmt1s is asymmetrically localized in the maternal pronuclei. Thereafter, Dnmt1s is recruited to the paternal genome during pronuclear maturation. During the first two cell cycles after fertilization, Dnmt1s is exported from the nucleus in the G2 phase in a CRM1/exportin-dependent manner. Antibody microinjection and small interfering RNA-mediated knock-down decreases methylated CpG dinucleotides in repetitive intracisternal A-type particle (IAP) sequences and the imprinted gene H19. These results indicate that Dnmt1s is responsible for the maintenance methylation of particular genomic regions whose methylation patterns must be faithfully maintained during preimplantation development.